ABSTRACT -Forty-four patients with neuritic leprosy were individually followed for periods ranging from 4 months to almost 4 years for the purpose of ascertaining the presence and/ or absence of leprosy. The neural symptoms presented were sensory impairment (41), parasthesia (28), nerve enlargement (22), nerve tenderness (20), paresia (20), amyotrophy (8). Leprosy was diagnosed in ten out of the total number of patients studied. Leprosy was confirmed by the appearance of reactional neuritis (4), reversal reaction (2), biopsy of the hypoesthesic area (3) and the appearance of non-reactional cutaneous lesion. We reported an experience in the diagnosis of neuritic leprosy and its most frequent clinical presentation with which clinicians have to be acquainted. We can also state that the clinical follow-up was an effective strategy for the diagnosis of the disease when diagnostic facilities are not available or have not confirmed the diagnosis. A confirmação diagnóstica se deu através da biópsia de áreas hipoestésicas sem lesão dermatológica (3 pacientes), pelo aparecimento de estados reacionais (duas reações reversas e 4 neurites reacionais) e pelo aparecimento de lesão cutânea não reacional característica da forma "borderline" lepromatosa. O acompanhamento clínico regular dos pacientes sem diagnóstico no primeiro exame mostrou ser um método que permitiu o diagnóstico da forma neurítica pura da hanseníase, quando os métodos objetivos de diagnóstico não confirmarem de imediato a doença. PALAVRAS-CHAVE: hanseníase, neurite, neuropatia periférica.
The main cause of morbidity in leprosy is the peripheral neuropathy 1 , that is responsible for the great bulk of disabilities and deformities displayed by many leprosy patients. The nerve lesion is recognized either as a chronic or subacute inflammatory infiltrate, in which either epithelioid cells or M. leprae-glutted macrophages can be present [2] [3] [4] . This infiltrate can occupy the endoneurium, the perineurium and the epineurium 5 . As a consequence, there is a progressive impairment of unmyelinated and myelinated neural fibers 6, 7 followed by a replacement of the peripheral nerve parenchyma for fibrous tissue 8 . Necrotic caseation may also occur in tuberculoid granulomas of the nerves resulting in its complete destruction by abscesses 9 . The inflammatory infiltrate of the nerves may be distinct from the ones in the cutaneous lesions, being multibacillary in the nerves and paucibacillary in the skin 10, 11 . Leprosy neuropathy may also present without skin lesions 12, 13 , this is known as the neuritic form of leprosy. The patients with this form of the disease displays only signs and symptoms of sensory impairment, parasthesia, nerve enlargement, nerve pain, and muscle weakness, without dermatological alterations. This poses some difficulties to the leprosy diagnosis, particularly in the services where diagnostic facilities such as bacilloscopy, electroneuromyography and nerve biopsy are not available. Neuritic leprosy has a varied incidence among the total number of cases in an endemic population, ranging from 1% (14) , 3% (15) , 10,7% (16) to 16% 17 of the leprosy patients. Approaches to the neuritic leprosy found in the literature focus on its clinical characteristics 13, 16, 18, 19 , on the value of nerve biopsy on the diagnosis of neuritic leprosy 5 , on the discrepancy of histological appearance between dermatological and neurological lesions 13 .
Neurologists and dermatologists face the demand of an early diagnosis of leprosy neuropathy in order to prevent patients from disability. Being familiar with the peculiar neurological manifestations of this specific peripheral neuropathy renders clinicians capable of disclosing an early diagnosis of leprosy in these patients.
Taking into account these diagnostic difficulties mentioned above, we performed a four-year clinical follow-up of forty-four patients with evidence of peripheral neuropathy trying to ascertain an early leprosy diagnosis on them and to establish the clinical and laboratorial criteria for this diagnosis.
METHOD
Forty-four patients from the Leprosy Outpatient Clinic of the Oswaldo Cruz Institute, suspected of leprosy neuropathy were submitted to a follow-up which ranged from four months to four years. Twenty-nine patients were male and fifteen female. Eighteen were white, 15 were mongrels (mulatto) and seven were black (four patients, not informed). The average age of the patients was 42 years (± 14.1) ranging from nineteen to seventyeight. This study focused on the leprosy diagnosis as the Souza Araújo outpatient clinic is a leprosy reference center of the Ministry of Health in Brazil to where a great number of patients are referred in order to rule out or confirm the disease. When the presence of leprosy peripheral neuropathy was discarded, the neuropathic patients were usually referred to the Neurology Clinic of the Pedro Ernesto Hospital (Rio de Janeiro State University).
The patients presented in the first visit to the clinic with signs and symptoms of sensory impairment, parasthesia, nerve enlargement, motor involvement and nerve tenderness (Table 1) . Only two patients presented with one isolated symptom (sensory impairment and parasthesia), but neither one of them were confirmed to have leprosy. The patients were submitted to routine dermatological and neurological examination. Sensory impairment was evaluated with graded nylon monofilaments 20 , which is a semi-objective method of determining the grade of sensory impairment. The examiner inquires the patient on his sensory capacity under stimulation with distinct colored filaments having increasing graded thickness (green, blue, violet, red and black). Voluntary muscle testing (VMT) was employed to evaluate the motor damage. The graded scoring for muscle weakness was from 0 = paralysis to 5 = normal muscle function.
Fifteen patients were submitted to electroneuromyography and seven through nerve biopsy. Twelve patients were submitted to biopsy of the cutaneous site with sensory impairment but no lesion. Leproming test was performed in all patients.
RESULTS

Patients referred to the outpatient service with peripheral neuropathy
The clinical data of the forty-four patients are displayed in Table 1 .
Thirty-four out of the 44 patients did not have the diagnosis of leprosy confirmed. Seven out of the thirty-four had the diagnosis of leprosy considered as very unlikely and so were readdressed to the neurological clinic of State University of Rio de Janeiro, where causes other than leprosy could be investigated. The remaining 27 patients in whom the leprosy diagnosis was neither discarded nor confirmed were followed with regular examination in the outpatient service of Oswaldo Cruz Institute for four years. No leprosy diagnosis was confirmed at the end of this follow-up period in these patients. Fifteen patients had an ENMG exam performed and seven were submitted to nerve biopsy. Only one biopsy presented focal perineurial thickening on account of fibrosis.
Patients with confirmed leprosy
Ten patients had confirmed leprosy disease (Table 2 ) at diverse time points of the clinical follow-up (Table 4 ). The average time between the beginning of the symptoms and the first exam was 33 months. The skin smears were negative in all patients in the first exam. Lepromin test was positive in 5 patients; five had negative test and one of the lepromin-negative patient developed borderline lepromatous leprosy ( Table 3 ).
The time lapse between the first exam and confirmation of the diagnosis average 4.25 months, in a time span that ranged from less than one month to twelve months. The nerves Patients clinically discarded to have leprosy 7 (15%)
Patients followed for four years in the study without confirmation of leprosy diagnosis 27 (61%)
Patients with confirmed leprosy along the folow-up 10 (22,7%)
Note: Only two patients presented isolated neural symptoms (one with sensory impairment and the other with parasthesia). All the other ones complained of an association of at least two symptoms. which most frequently presented enlargement in this study were in order of frequency, the ulnar, the auricular, and the radial. The groups of muscles most frequently involved were the intrinsic muscles of the hand and the preferential muscles affected were the ones innervated by the ulnar and by the median nerve.
Each neurological alteration was never found as an isolated clinical manifestation, but association of sensory impairment with another symptom was allways present. Therefore, sensory impairment together with parasthesia (9 patients), with motor involvement (8) or with nerve enlargement (7 patients) and with nerve tenderness (4) were observed.
Only seven in twenty-two patients with nerve enlargement from the total number of patients selected for this study had confirmed leprosy in the follow-up period.
Four out of the ten patients with confirmed leprosy were submitted to electroneuromyographic study before the definitive diagnosis (Table 3) Four leprosy patients had been submitted to nerve biopsy. The histopathological appearances of these patients' nerves were normal except only one who showed a slight and focal thickening of the perineurial layer. No acid-fast bacilli were found on the histopathological sections with the Wade staining. Search for mycobacteria in the nerves with immunohistochemical staining and with polymerase chain reaction were not performed. The nerve biopsies performed in few patients did not allow the prompt elucidation of the neuropathic picture of the patients in this study. 
DISCUSSION
A great practical difficulty posed by neural leprosy without cutaneous manifestations is its diagnosis, specially if electroneuromyography and nerve biopsy 21 are not routinely carried out in a leprosy service.
All of the confirmed leprosy patients of this study presented with local sensory impairment as the main complaint at the first exam. However, a detailed neurological examination detected a much more spread affection of the peripheral nervous system represented by scattered sensory impairment, motor deficit, nerve enlargement, and parasthesia . All of these signs were present on sites far from the ones of the original complaint, characterizing a spread affection of the peripheral nervous system. This evidence indicates that leprosy is not essentially a dermatological disease with complicating neurological manifestations 22 . In fact, whatever the earliest dermatological manifestation may be, either a restricted cutaneous region with sensory impairment or an isolated and small macular lesion, there can be a difuse affection of the peripheral nerves. This can only be detected by a careful neurological and electrophysiological examination. The neurological examination, particularly of the nociceptive sensory function requires specific training and this expertise is not usually available in non-neurological outpatient medical services. It is important that dermatologists be aware that a local sensory disturbance or a single skin lesion in leprosy does not mean that the disease is restricted to the site of its cutaneous manifestation.
Touch sensory impairment was the most frequent symptom observed, in the 10 leprosy patients, followed closely by thermal hyposthesia in 9 patients. Sensory impairment was reported by Kaur et al 23 as the most frequent symptom found among the neuritic leprosy patients, parasthesia however, was present in 25% of the patients with neuritic leprosy in this author´s report. Kaur et al 23 also found an association of sensory symptoms with motor symptoms in 33% of patients. In our study the motor involvement was detected in 8 out of 10 (80%) leprosy patients, however two patients exhibited exclusively sensory impairment together with parasthesia at the first exam. Mahajan et al 24 found motor deficit as the predominant symptom in 66 out of 179 patients and parasthesia was the second most frequent clinical manifestation. The high incidence of motor deficit in the leprosy patients of the present study may be caused by the careful search of weakness of the intrinsic muscles of the hands or feet which may pass unnoted.
Only seven patients in twenty-two with nerve enlargement from the whole group of fortyfour patients were diagnosed as leprosy. This finding indicates that nerve enlargement may not be specific of leprosy. Nerve enlargement can also be found in other neurological conditions and in normal individuals whose intense physical work may render nerves susceptible to trauma causing fibrosis of the wrapping epineurium, specially at entrapment susceptible points 21 .
In the follow-up performed in this investigation, the patients presented neurological symptoms of a peripheral neuropathy and were clinically followed until leprosy diagnosis was stated by the appearance of characteristic evidences. In four patients, a typical picture of leprosy reactional neuritis with nerve tenderness and worsening of nerve damage grounded the leprosy diagnosis as the patients remained with no cutaneous lesions. The histopathological examination of the anaesthetic skin without dermatological alteration contributed to the diagnosis, in three patients, therefore, it is recommended that this procedure be performed whenever possible as an aid to the diagnosis.
The onset of the reactional episodes was the most frequent occurrence which allowed the confirmation of leprosy; reactional neuritis and reversal reaction with new cutaneous lesions were the most frequent types of reaction. Srinivasan and Rao 25 and Becx-Bleumink and Manetze 26 reported the existence of quiet (silent) neuritis defined as the progressive impairment of peripheral nerve function without the occurrence of clinical evidence of reactional neuritis with pain on the nerves. This can only be detected with regular neurological examination and through the observation of progressive neurological deficit. We could not rule out in this study that quiet nerve paralysis occurred in those patients who presented motor involvement without nerve tenderness at first exam.
The appearance of skin lesions in the evolution of neuritic leprosy was also reported by Pannikar et al 18 who detected the development of skin lesions in 4 out of 17 patients with neuritic leprosy. Talwar et al 16 studied 62 cases of neuritic leprosy and reported the appearance of skin lesions in 5 patients submitted to dapsone monotherapy and in 3 patients treated with rifampicin and dapsone. An opposite result was shown by Mahajan et al. 24 , who studied 179 cases of neuritic leprosy but found no skin lesions developed during the MDT. Girdhar 17 , in his review, comments a Kaur's unpublished observation in which 14 out of 40 patients observed over three and half years presented the appearance of skin lesions along this period. This author considered the skin lesions to be a manifestation of reversal reaction as they appeared along the MDT 17 . The cases of the present study were not under treatment but only under regular monitoring when the reactional or non-reactional skin lesions appeared.
The length of the follow-up of the patients (four years) proved to be a good strategy for achieving the diagnosis of leprosy etiology in the neuropathy cases as electroneuromyography and nerve biopsy were not routinely performed in the service during the lapse of time of this study. Whenever a diagnostic doubt persists after the performance of electroneuromyography, nerve biopsy, search for M. leprae antigens with immunohistochemistry and for M leprae DNA in the nerves with polymerase chain reaction, follow-up with regular bacilloscopic and neurological examination for evaluation of progressive nerve damage will be the only alternative strategy for neuritic leprosy diagnosis. The maximal time lapse of 13 months from the patients' first exam to the confirmation of the diagnosis shows that at least for this period the follow-up should not be interrupted.
Biopsy of the cutaneous region presenting sensory impairment contributed to the diagnosis of three leprosy cases. The presence of a granulomatous tuberculoid infiltrate in a nerve branch of a hyposthesic normal-looking skin is a possible evidence that leprosy affects first the peripheral nervous system, followed by the affection of the cutaneous compartment. Fite 27 states, _"To the histopathologist, leprosy is allways neural". Based on this statement, exclusively neural leprosy can be found and also instead, there is no leprosy with exclusive cutaneous manifestations.
In the present study the nerve biopsy was performed in a small number of cases and did not contribute to confirm the diagnosis of leprosy on the followed patients. Perhaps a study using semi-thin section would likely be of additional help, however nerve biopsy at the time of this study was not performed as a routine in our clinic. This contrasts with the reports in the literature which show the value of nerve biopsy in neuritic leprosy diagnosis when larger number of cases are analysed. Kaur et al 23 stated that 35 out of 37 enlarged nerves of suspected leprosy patients which were biopsied were affected by the leprosy infiltrates and these were more frequently of the lepromatous type. Only five enlarged nerves did not display inflammatory infiltration, but three of these five showed bacilli. Chimelli et al 5 also found a decisive role of nerve biopsy for neuritic leprosy in 15 out of 53 patients.
The electroneuromyographic pattern of leprosy neuropathy described in the literature is the impairment of conduction of nerve impulse 28 and decreased amplitude of sensory-motor potentials 29 . Tzourio et al. 30 reported the absence of correlation between neurological symptoms and electroneurographic studies in leprosy patients. Unfortunately, in this study the electroneuromyography was performed in only few patients and only three had the leprosy diagnosis confirmed, so that any evaluation on the contribution of this method to the diagnosis was not possible.
This study is a contribution for clinicians and also for leprosy specialists, who face neural leprosy as a difficult diagnosis in their routine outpatient clinic. A close follow-up of the patients with regular clinical and laboratory evaluation was the strategy which allowed the diagnosis of neural leprosy on the selected group of patients. It is also important to be aware of the common neurological manifestations of leprosy peripheral neuropathy such as local, assymetric sensory impairment, the preferential involvement of intrinsic muscles of the hand and of the feet, nerve enlargement and tenderness to achieve an early diagnosis of this disabling and preventable deforming specific neuropathy.
